The purpose of the study was to investigate the current use of genetic testing in UK elite sport and assess how genetic testing might be received by those employed in elite sport. Seventy-two elite athletes and 95 support staff at UK sports clubs and governing bodies completed an online survey of 11 questions concerning their experience of genetic testing and beliefs regarding the use of genetic testing in sport. Genetic testing related to sports performance and injury susceptibility is conducted in UK elite sport, albeit by a relatively small proportion of athletes (≤17%) and support staff (≤8%). Athletes and their support staff agree that genetics are important in determining elite status (≥79%) and appear willing to engage in genetic testing for individualising training to improve sport performance and reduce injury risk. Opinion was divided on whether genetic information should be used to identify talented athletes and influence selection, eligibility or employment status. Genetic testing for sports performance and injury susceptibility occurs in UK elite sport, however it is not commonly conducted. There is a belief that genetics is an important factor in determining an athlete and there is a willingness to engage in genetic testing for sports performance and injury susceptibility. 
INTRODUCTION

Current state of the genetics-performance literature and its relevance to practice
The extent to which genotype can influence sporting performance and how the identification of specific genetic variants can complement existing coaching and medical practises continues to be questioned [1, 2] . On the one hand, genetic factors account for a substantial portion of the variability of many physical performance and injury susceptibility traits across a population [3, 4] and hundreds of studies have identified associations between specific genetic loci and favourable athletic performance and injury risk [4, 5, 6] . However, although genotype-performance phenotype associations have been identified, the extent to which genetic variations influence a given trait has proved difficult to quantify [7] . Moreover, while genotype-phenotype associations have been shown, little convincing literature exists [8] demonstrating the ability of certain genes to predict training responses, athletic success or injury susceptibility. 2. Assess the beliefs of elite athletes and support staff about genetic testing in sport.
3. Assess how genetic testing might be received by people employed in elite sport.
MATeRIAlS AND MeTHODS
Elite athletes and support staff at UK sports clubs, governing bodies and those with known affiliations to these associations were contacted via email and by word of mouth from pre-existing personal and professional contacts. During the survey recruitment stage, the authors did not contact pre-existing associates within elite sport, who may have already taken part in previous work by the authors research-
Considerations for genetic testing in athletes
Genetic testing in athletes raises a number of ethical, legal and social concerns such as genetic discrimination, privacy, confidentiality and consent in employment and insurance [2, 13, 14] . Little regulation on genetic testing currently exists in the UK [2] . Governing bodies such as the World Anti-Doping Agency (WADA) have engaged in discussions about the implications of genetic testing in sport [15, 16] and position statements do exist (BASES [9] , Australian Institute of Sport [10] ). However, there is a lack of specific guidance for sports clubs and organisations to follow, thus creating ambiguity in relation to genetic testing in sport.
With this in mind, the aim of the present study was to explore the use and potential for use of genetic testing in elite sport in the UK. The study objectives were to: 
Beliefs about genetic testing in sport
Elite athletes are elite due to? Genetics: 1 (1. 
Potential employment of genetic testing in sport
The majority of support staff reported wanting to know if an athlete working with them had a genetic variation that might be associated with sports performance (61%) or injury susceptibility (78% Frequency based descriptive analysis was performed on the completed surveys.
ReSUlTS
In Table I and II.
Current use of genetic testing in sport
The use of genetic testing within elite sport is rare in the UK with most support staff not aware of their club or organisation having ever implemented genetic testing in relation to sports performance (92%) or injury susceptibility (91%). Similarly, the majority of athletes surveyed had never engaged in genetic testing for sports performance (83.3%) or injury susceptibility (94%). The responses from the survey show that genetic testing is being conducted in elite sport within the UK for sports performance (Support staff 2%,; Elite athletes 14%) and injury susceptibility (Support staff 5%; Elite athletes 4%).
However, only 2 of the 5 support staff who had reported genetic testing for injury could recall the genes tested, while no athletes could recall the genes tested for performance or injury susceptibility (Table I) . Collagen-related genes (presumably because of some prior evidence of association with tendon or ligament injury risk [17] ) were reported by the respondents that could recall the specific genes analysed.
Opinions about genetic testing in elite sport
The overwhelming majority of the support staff surveyed believed that genetics and environmental factors have a role in athletes becoming elite (97%), which was supported by the additional qualita- 
DISCUSSION
Main findings
To the authors' knowledge this is the first study to quantify the use 
Current use of genetic testing in sport
In the present study, genetic testing was shown to occur in elite sport within the UK, although it is not common. This finding supports anecdotal testimonies suggesting that genetic testing has been used in sport within the UK and worldwide. In 2008, an English football club approached a scientist about "the possibility of screening players to discover whether they have a genetic predisposition to athletic excellence" [12] . The DTC company 23andMe reportedly conducted genetic analyses of National Football League players to investigate how genes impact upon athletic performance [22] . In advance of the 2016 Olympics in Rio, there were claims by another DTC company that it was working with elite UK athletes during their competition preparations [23] . Despite the number of respondents undergoing genetic testing being low, the fact that our study and anecdotal claims such as those we mention have identified that some athletes and support staff are using it in attempts to inform practice raises questions about how genetic information is being used. In the USA, genetic testing in Major League Baseball is conducted to verify parentage with the hope of ensuring an athletes' age is not falsified [24, 25] , although there is speculation that genetic information is being retained to determine a player's susceptibility to disease and injury [26] . Genetic testing for risk of disease and injury in athletes without appropriate consent raises a number of moral and ethical issues. It is important that genetic testing is conducted in accordance with good practice and an appropriate ethical and legal framework to ensure the safeguarding of athletes and their families.
Opinions about genetic testing in elite sport
Elite athletes and their support staff in the present study overwhelmingly agreed with the scientific consensus that both genetics and environment play a role in becoming an elite athlete [18, 19, 20, 21, 27] .
This highlights that both athletes and support staff are generally informed in that regard and have appropriate awareness of the factors that are involved in becoming an elite athlete, despite popular literature [28, 29] downplaying the role of genetics in becoming elite in mass participation sports. However, that narrative in the popular literature might be responsible for the belief of ~20% of athletes that success in sport is entirely due to training. It is understandable why that belief might be a useful one for athletes, from a self-efficacy perspective, but that does not make it true. 
Potential employment of genetic testing in sport
Selection and employment
Athletes and support staff surveyed had mixed views on whether genetic testing should be used for selection and employment. The mance [7] , it is inevitable that both false negatives and false positives would be reported when trying to predict future sporting prowess [33] . 
Limitations
Although our sample has canvassed opinion from athletes and their support staff across a wide range of sports in the UK, it is acknowledged that the sample size is relatively small, the majority of respondents were male and the views received are not those of the entire athletic community. That said, we are satisfied that the responses collected offer a good perspective of elite athlete and support staff opinions within the UK due to the number of surveys completed, and as some of the support staff are responsible for multiple sports they have governance over a large number of athletes.
CONClUSIONS
In conclusion, genetic testing takes place within UK sport, elite athletes and their support staff believe that genetics is an important factor in sport performance and have an appetite to engage in genetic testing. Genetic testing has the potential to be implemented widely in UK sport and it remains to be seen if the increase in availability of DTC genetic testing [2] will increase its utilisation. However, it is important that research investigating genetic associations with sporting traits improves in order to provide of the necessary evidence base on which to base such genetic testing. A greater degree of education is encouraged to improve awareness of the potential application of genetic testing, its significant current limitations and the wider legal and ethical implications of genetic testing for talent identification and selection.
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suggestion of some respondents that genetic testing might be useful for selection and employment in sport may outline a lack of awareness or a disregard of the ethical and legal issues that currently surround this area. Genetic testing being used in this manner could lead to the potential misuse of genetic information, and therefore result in the genetic discrimination of an athlete which could have legal implications. On the other hand, sport is discriminatory in many respects, with athletes routinely selected for employment according to physical dimensions and performance capability -traits that have strong genetic components and which would not be considered suitable grounds for selection in most other forms of employment. Internally, whilst discussions have taken place within sport governing bodies and sport organisations about the potential for genetic testing [16] , little guidance currently exists about the best way to ensure that sport practices are ethical, fair and consistent with equality rights. Currently, specific legislation, such as the Genetic Information
Non-discrimination Act (GINA) in the USA seeks to protect and advise against individuals being excluded from employment and insurance on the basis of their genetic information. The compatibility of GINA with sport is not clear [22] . Nevertheless, the use of genetic information to make determinations about selection and employment is potentially incompatible with equality principles and fundamental human rights. In Australia, a comprehensive inquiry into the protection of human genetic information, led by the Australian Law Reform
Commission, considered the use of genetic testing/information/ therapy in sport [31] . It was recommended that policies and guidelines are developed by sports authorities on the use of genetic information in sport.
Talent identification
Opposing responses related to the usefulness of genetic testing in the talent identification process were received by elite athletes and support staff. The diversity of responses to this question may highlight the stark differences in awareness in relation to the role of genetic testing within elite sport. As previously mentioned, there are some associations between genetic characteristics and aspects of sporting
prowess, but no literature shows an ability to identify a talented athlete based on genetic characteristics with anything even approaching convincing sensitivity and specificity [2, 32] . As only modest odds ratios (1.35 ACE I/D; 1.21 ACTN3 R577X) exist between the most prominently analysed genetic variations and sports perfor-
